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SPECIFICATION 

InCl?* treatment of hehninthtasls and clostridial dismises In 



" T """P^^'o" of matter comprising the imida2o[2 l-blthlazole 
tetiamiso e and a vaccine and to processes for its use; in particular it relatw to a stehll 
composition suitaUe for administration by injection and to its use in the tr^ment^f 
10 'n"y'^\T*'«'lS*!J''^L''' warm-blooded animals 

sole and ^'Jh!^»)f T .C''""^"'"'l^^ hereinafter referred to as D Uetraml- Ifl 

sub^n£us Me^Z h!!"""!!?'" '^"^ ^""""'^ ""^^ administered to animals by 
2K SST^i • ' "wl^'^ administered separately because it was hitherto 

S!^ £tlaXlJSrSdira^^^^^^^^^ '.'^'"^ squeJu^foii^Son 25 

foiZtotioi Ka^^^o^utTons * "^^"^ «1"'rements for aqueous tetramisote 

«lT!!l!!^Jt!^*^ undergoes basenatalysed hydrolysis to an Inactive derivative and as a 
30 i^^tr^ tetramlsola solutions are adjusted to an acid pH to prevent lo^of the art" e 
ii^^lJ?' u~1'. ^"T"'*'"™ «*''«'°sad in Australian Patents No 440 746 a^^SO 03B 

subleSf-lH riIL''T'" ?A '° a*=«^'<y ^accinw should not be 

belo^O. ^'fr"'f«'"type B and aostridium septicum being sensitive to pS values 40 

th^SS'SZ rJlfrlKr!!'"*. ^" ^''rt'o" tetramlsole is preferably in 

and »Z SL^l^Ll^tJS'L"*' °' """'a P^aferabV the dihydrogen phosphate rait 

AR l^-^ accompanied by water soluble therapeutically acceptable salts particuKh.^ 
46 sodium or potassiuin salts of citric, tartaric or phosphoric acid, in ordertoVetentVr i^duL 4B 

SSa the^ii^^Vrrn ""t ~ because the» anions 

thereb^MrtlSS^ ![°"! *° ««*j'~ant to which It is reversibV bound, 

thereby inactivating the vaccine or reducing its storage stability. 

tlon!"SlZraS!^cl'"*'l "«'*»'"P»«'^''» ♦o''""tetien requirements for injectable composl- 50 
wKh a vlSi?th«?lrr -"eant that tetramisole has not previously been combined 

55 ^r.:^^^^ 

aciSJ to wl™ ••"'position, which is therapeutically 

60 leimSiS!' " *o laevorotatory isomer. (L-taiiBmlsole or 

Suitable L-tetramisole salts include tiie hydrochloride, acetate citrate t<in»t> ,^l,..-»u-. 
sate. Pjefarably the tetramisole is In the foL, of the u;Soie ^^Cn ^^^^^^ 

Suitable vaccines include anaerobic vaccines and in particular anSfe vSs foMhe 
prevention of Oostr^cial diseases in sheep and cattle. Suitable vaccineTKe ZcKLi 
65 vacc.n«idescrd«dlnthepaperbyJRHepplerefarradtoabov.",^SXSJ^^ 66 
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thsrsin. Such vMcinos include, for example, those which contain antigens prepared from strains 
Of Clostndia such as Oostridiam michii laostridium perfringen^ typ^ B. K D) ChS^ 

e/i4 type B which are used in the treatment of Lamb dysanteiy. Pulpy KidnevS^C^ oeaemati. 
5 (enterctoxaamia) Malignant Oedema {blood poisoning). Tetanus, Blackleg di^i^nd Black 
disease, and combmations of one or more of those antigens. ann oibck 

As hereinbefore discussed, aqueous tetramtsole solutions are preferable adjusted to an add 
pH to prevent the hydrol^s of the tetramisole to an inactive derivative. AccordinSrth^ 
W^aaWe compositions of the invention are preferably adjusted to an acid pH inTe ranao from 
to 2.0 to 6.0. and mora preferably to a pH in the range from 3.0 to 4.0, by tfie addSc^TaT 

J!^»!!^J^^ impositions of the invention may also comprise therapeutically acceptable 
salts such as for example, the sodium salts of dfric, tartaric or phosphoric acid or mixturel 
16 thereof in order to prevent or reduce the inddence of adverse tiouereactiorifprSZ is 

VacdnesafB normally prepared and stabilizod in the presence of additives known as vacdna 

'^rt"^- *i ~'»P'>'«'''"« 0' *e invention preferably SipSHh^^^S^ 

20 cally acceptable adjuvants and/or preservatives induding antigen carriers P""™""""- 

Surtabte ad uvants induds potassium alum, protamine, aluminium phosphate, aluminium 
hydroxide, calcium phosphate, glycerol, sorbitol, propylene glycol, caAoxwinv^ pcZn^ 
available under the Trade Marie "Cariwpol" and bearilis the dWnation 9^ 9Kd941 
« Sr** M™' f <'fe*yl8minoethyl (OEAE) deStnin?8a4n o:^Slli"; ' 

rntTtfrj^e^rrdji^^^^ 2S 

Suitable preservatives induda phenol, formaldehyde, propylene glycol, glycerol, esters of c 
hydroxybenzo Ic add. benzoic add and its sodium salt hexadiloropheno. qSmarJSdL 

'^^'.'^"^ the injectable compositions of the Invention it has been found preferable to ^° 
formulate the vacane and tstramisole components separately in the normal manner and then to 
S.1^.tr -""^ *en to adjust the pH of the combined vacdnJ^Z^^SK 

3S iCK^J^-i?"* storage and subsequent use. In contrast to all expectations it has been found 

fJL«-r^/ y •'^'"^ "'^'^'^y ^""^ *« vaccine component and the 

Mtramisole component is maintained on storage. 

In view of the known incompatible requirements for the formulation on the one hand of stable 
aqueous compositions of tetramisole and on the other hand stable vacdne wmproSi the 

^ m'"''""' a.^^'f tetramisole-vaccine composMo^?s^S^p'^eT^«^^ 40 

1 •J!?"?.,'"' ""T" «>'"P08Hion8 of the invention are me?eTy 

suble for a short period of time after preparation. The efficacy of the compositions is unimoaired 
after long storage under the conditions normally employed to store vacdnes """"Pa'^«« 

48 «*Bri«I"ht!If hL*"r''°!!l'°"u "^i"* comprising a (L-) tetramisole 'salt and a Clostridial 
Sm.Sl^rfT^^J.",?'* '° warmblooded animals and in 46 

^TaJ^AT-^^ T'u'" '*'«'a«'s when administered parenterally to said 

h2 It^,"}!"' ^^P'.*^ • process for combatting 

i , TI^IJL Zli^'T''*-'' '? «'arm^>looded animals by the parenteral admintotiation 

an a composition comprising a tetremlsole saH or 

SO laevorotatory tetramisole sah and a Clostridial vaccine. wuwrasow san or a 

1}*^'t?*'u'" intravenous, intramuscular and subcutaneous 

ysrs^Se^r ^'"''''^'"^ ^» p-- «>' '-rton 

q« ...IJlf "if*** invention is particularty suHable for the treatment of large (arm animals 
Clostridial diseases In other domestic, farm and laboratory animals. 

«H ««i I"!''- '"u!*""" a" P™»«» ^ *e invention offers the 

th™?.!^ " warmblooded animal with an anthelmintic and a vacdne in 

the one operation with important savings in labour costs. This advantage may be put to 

60 particular benefit In the treatment of pregnant ewes before lambing. In the past the 60 
conventional procedure has been to treat pregnant ewes with an anthelmintic 4 to 6 weeks 
before lambing and then to treat the ewes with a Clostridial vaccine 2 weeks before lambino It 
has now been found that these two operations can be combined by treatinrprS SSS^tfi 

88 S'SSoT iSniT"""" """"'^'"^ " ""^ ' Clo^i^a2lS;Ttre 
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When formulated into a composition of the invention no loss in activrty has been observed in 
either the tetramisole component or the vaccine component. Therefore, the compositions are 
preferably formulated to contain, in a suitable dosage volume, the dose of (L<) tetramisole and 
the dose of vaccine usually employed in the treatment of that particular animal when the (L-) 
5 tetramisole and the vaccine are parenterally administered separately, as single therapeutic 5 
agents. 

Such dose rates vary with the animal being treated and the specific (U) tetramisole salt and 
vaccina being used. However, in general Uetramisole is administered at a dose rate of 
approximately 5 to 10 mg (calculated as the free base) per kilogram of animal bodyweight, D,L- 
10 tetramisole is administered at a dose rate of approximately 10 to 17 mg (calculated as the free 10 
base) per kilogram of animal body weight and in general vaccine preparations have been 
standardized to a dose volume of 2 ml for sheep and 4 ml for cattle for mono-, di-, tri- tetra- and 
multivalent vaccines. 

In combatting diseases by vaccination it is usual to administer two doses of vaccine the 
15 second dose being administered at least four weeks after the first dose. Thus In order to 1 5 

optimize the protection afforded by the vaccine component of the composition of the Invention h 
is preferable to repeat the parenteral administration of a therapeutclally effective amount of the 
composition at least four weeks later. 
The compositions of the invention may comprise. In addition to the components hereinbefore 
20 defined: other pharmaceuticdtly therapeutic agents such as, for example, fluktcides, selenium (to 20 
combat white muscle disease) and system ically active pesticides; additives to Improve the shelf 
life of the composition; buffering agents; preservatives; and/or additives to prevent or to reduce 
adverse tissue reaction at the site of the injection. 
The invention is now illustrated by, but by no means limited to, the following Examples. 
25 25 
Example 1 

In order to evaluate the stability and the efficacy of the tetramisole-clostridial vaccine 
compositions of the invention injectable compositions Af, Aj and A, were prepared by admixture 
of a 7 component Clostridial vaccine comprising antigens prepared from Clostridium welchii 

30 Type B. Clostridium welchii Type C, Clostridium welchii, Type D, Clostridium septicum, 30 
Clostridium tetani, Clostridium chauvoeiand Clostridium novy/ Type B [available from ICI 
Tasman Limited under the name 'Tasvax*' 7 ("Tasvax" is a Trade Mark)) and an aqueous 
sterile filtered solution of L-tetramisole dihydrogen phosphate (1 7.6% w/v free base) and 
adjustment of the pH of the composition to the required level before storage and subsequent 

35 use. The make up of the test compositions and the control compositions are detailed in Table 1 35 
below: 

TABLE 1 



40 Tetramisole 40 

Component 

Composition'*' Vaccine Component Volume (ml); pH of 

No Volume (ml); pH pH Composition 



45 At 500; 3.75 425; 3.5 3.55 45 
A, 500; 5.35 425; 5.0 5.3 
A3 500 6.05 425; 5.9 6.0 
Control 1 500 6.3 — — — 
Control 2 — — 500'; 3.45 — 
50 50 



+ After formulation each composition was stored at 4* to 6*C In a glass bottle 
* L-tetramisole dihydrogen phosphate of free base concentration 6.8% w/v. 

Example 2 

55 Each of the compositions and control compositions detailed in Table 1 above was tested for 55 
efficacy by injection into 2 sheep following the dosing schedule detailed in Table 2 below. 
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TABLE 2 

Day Operation 



0 Compositions formulated ^ 

(a) Sheep tagged; Blood serum sample 

taken; Faecal egg count made 

(b) Sheep injected as follows: 

10 Composition A, 3.5 „,| 

Composition A, 3.5 ml ' " 

Composition A, 3.5 ml 

Control composition 1 2.0 ml 

Control composition 2 4.0 ml 

1 5 4 Feecal egg count mede 

43 (a) Faecal egg count made *^ 

(b) Injections given on Day 1 repeated 
48 Faecal egg count made 
57 Blood serum sample taken 



2a 



25 



20 

coiSl^Tt^f *rh!rrn kI''^ ^V'^f ^^"^ compositions was evaluated by measuring the faecal egg 
count of the sheep before and after treatment and the results are printed in Table 3 below it 
should be noted that the sheep were reinfected by helminths betXen^e^rierS^^^ 

TABLE 3 26 



Test 
30 Composition 



Faecal Egg Count 

30 



Day 1 


Day 4 


Day 43 


Day 46 


500 


0 


1200 


0 


200 


0 


1600 


0 


350 


0 


1100 


0 


100 


0 


BOO 


0 


50 


0 


1900 


0 


150 


0 


3350 


0 


100 


200 


1350 


700 


750 


1100 


850 


1100 


750 


0 


900 


0 


350 


0 


2450 


0 



A, 
A, 
A, 

35 A, .._ „ „„„ y 

A» 50 0 1900 n 35 

Aj 

Control 1 
Control 1 

40 Control 2 „ 

Control 2 350 o nA^n n *^ 



M '^''8 antlgenicfty of the vaccines was evaluated by assaying the blood serum samoles taken at 
oyseniery), uostrtdium perfringens Type D {Ciostridum webhii Type D; common name-nulnv 



TABLE 4 



5 Antitoxin Tttre * (units/ml) 

Compositions LD PK 



A, 
A, 
10 A, 
A, 
A, 
A3 

Controi 1 
15 Control 1 
Control 2 
Control 2 



>27 


13-16 


13-27 


32-40 


13-27 


13-16 


<5 


3.2 


13-27 


20-28 


5-13 


6.6 


<5 


20-27 


5-13 


20-27 


<6 


<0.7 


<5 


2-3 



BD 


TET 


>13.5 


>13.5 


8-13.5 


8-13 


>13^ 


>13 


3-8 


<3 


8-13 


3-8 


3-8 


3-8 


8-13.5 


8 


8-13.5 


8-13 


<3.3 




<3.3 





+ LO-lamb dysentery 
20 PK-pulpy kidney 
BO-Biack disease 
TET-tetanus 



25 



Bampie 3 



After storage for 6 months at a temperature of 4X the comoosltlons A and A nnH mn*r»i 

pLh^^l' . ^^®®P following the dosing schedule detailed in Table 5 below 

Each composition was tested on 40 sheep with a contTol group of six sheep n?l^ing tS^ 



30 TABLES 



Day Operation 



1 (a) Blood serum sample taken 
35 (b) Group A, sheep injected with 3.5 ml 

of Composition A, 
Group Aj sheep injected with 3,5 ml 
of Composition A, 
Group C, sheep injected with 2.0 ml 
^0 of Composition C, 

Group Ca sheep injected with 4.0 ml 
of Composition Cj 
42 (a) Blood serum sample taken 

(b) Injections given on Day 1 were 
45 repeated 

56 Blood serum sample taken 
98 Blood serum sample taken 



50 



55 



name-DuISS kidn^^ ^ (Clostridium welchUType D; common 

Z^TyMc^^^^ «pf/ct//n (common name-malignant oedemla), aostridium 

Sflm^n^f^^^^ oe^em^trensType B; common name-Black disease)/bosfr/(/;um 
iSmmi^T name-tetanus) and Clostridium perfringens Typo C {Clostridium we^cNrTyns O 
Z^Z^H^^i^^^ The antitoxin titres on^he pooled serum samSertSm' [^40 
tV^iLmifn^^^^^ ^"'^""'"'^ conventional assay methods using mice. The results 
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TABLES 




5 Test 
Composftion 



10 



A, 
A, 
A, 
A, 
C, 
C, 
C, 

15 Untreated 



56 
98 
56 
98 
56 
98 
56 
56 



16-.20 
3.2-4.0 
6.65-8.0 
1-2 
5-6.65 
0.67-1.0 

<0.67 

<0.67 



13.3-16 
2-4 
6.3 

0.67-1.0 
4 

0.67-1.0 
<0.67 
<0.67 



27-32 
4-5.3 

10-13.3 
1-2 

20-27 
2 

<0.67 
<0.67 



20 



PK-pulpy kidney 
MO-mallgnant oedemia 
BD-Black disease 
TET-tetanus 
LD-lamb dysentery 



TET 


LO 


5 

♦ 


20-26.7 


26-32 




3.2-4 


2-4 




13.3-16 


10-13.3 


10 


1-2 


0.67 


13.3 


8-10 




1-2 


0,67-1.0 




<0.67 


<0.67 




<0.67 


<0.e7 


IS 



25 



30 



C^dS^nTch^i^^^ J^rf^ ^^-^^ «" *o vaccination agalns. 

After comple«r^ffi dZi and b wi^ t m"^"? "™ suspSnsion. 

of the groupS injected y»ithin^^^m^£! ^^ll^r ^ ^^X' '"""'P 

of an 1 8 hour clilturo of C/<XSCo«- toraC, FB09ft? '"'T^"^ 'ntrarnuscularly with 2 ml 
solution. Two of the uMTm^caZoX°eV^^ l-.h ' '^"T'"^ ^'^'^ ''"'-fW* 
controls was injected witiTone h^Xdtr of untreaud 

Within 24 hours of Itn amonTNT'ct^S^ vaccinated sheep, 

had died While the ten v^SSK; suSZ^r^X,™' """"^"^ 
Example 4 

35 —TllTs^^^ comprising a 5 

Clostridium teft«/Kprrl^„Xin?0 5?^nS ^T'^''"" oedewatiensand 
an aqueous solution of l^h^Se ShvdroL?„h„^^^^^^ ^' combined with 

40 tetramlsole calculated ss^STlZba^ J^^^^^^^^ "'"^ '5.3% w/v L- 

3.5 by the addition of phosphoric add The enn,'^.^!- composition was adjusted to 

standard dosa unitt of Ke^er iS^^^n^lfiTn^r!. ^Tf" contalm^ 0.29 

base). ' ""fl 0* L-tetramisole (calculated as the free 

3-^00^ ?S°rS?r9^ISa'rd^'d""'T« r'^^'^"' Cl-*"'"^' vaccine (Control 
tetramisSle diSXShS^?3M oZ".^?, ^ ""'5"*,°" «>'"tion of L- 

the fnK, base) andTe SfSiS J?,nZ=m"'"^ ^^ ^^ ''^'^ "-tetramisole calculated a. 
phosphoric add. The wmpo^^Sn^Sf Tr.'^- "llT^I ^.5 by the addition of 

3;?oVSKrgr53'r:d^rd«i«^^^^ 

tetramisole dihydrooen ohosol^ ?SM^JL l^^*?!,^" aqueous solution of I, 

the free base) andTe pH S WuSn'S S^TVif^r/^ Utetramlsole calculated as 
^ acid. The composition (code f^TA^^^ ^oilL^A^I phosphoric 
55 and 60.2 mg/ml of Uetramisote M~)a«St ST °* '^^ 

Example 6 



45 



50 



60 



20 



25 



30 



35 



40 



46 



50 



55 



60 



65 
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units of vaccine per mt and 60.2 mg/ml of Uetramisole (calculated as the fres base). 
Example 6 

5 p^^^m^ge"'°^"^'" «""PO»W»"» of the invention after 

Immediately after preparation the antigenicit/ of composition A„ prepared es described In 
Example 1, was tested m laboratory rabbits (Test No 1). Each rabbit was injected o„X 0 with 
2.0 ml of composition A, end the injection was repeated 42 days later. After 2 weeks (day 56) 
a blood sample was teicen from each rabbit and the antitoxin titles of the pooled samples were 
1 0 determined by conventional assay methods. Mnipioa were 

n^^^'^fv 1°' ' '""'r* o< 9 fnonths et a temperature of approximately 4'C the entigenlcity 
of composition A, yws retested (Test No 2) in laboratory rabbits following ^he procedure 
described above with the exception that the amount of compositon A, injected on each of days 
0 and 42 was reduced from 2.0 to 1 .4 mi (30% reduction indose). ^ 

' ' tha^u's^^E^aZn tS^^^^^^^^ ''^'^ ^'^^ ^'^ ~ ' « 



10 



20 

Test 


Dose 




Antitoxin TItre (units/ml) 




20 


No 


Size 


PK 


MO BD TET 


LD 




1 

25 2 


2x2ml 
2X1.4 ml 


6.6 
5-6.6 


6.4-8.0 5.3-6.4 6.6-8.0 
5-6.6 4-5 6.6 


20-27 
6.6-8.0 


25 



Example 7 

This Example demonstrates the anthelmintic efficacy of the compositions of the mvention. 
30 To ensure that the compositions were tested in heavily infected animab Merino weanera 30 
harbouring a heavy naturally acquired parashic Infection were chosen end further infected with 
"♦f'rfPwies Ostertaffiaend Trichostmngylun The nematode infections wera allowed to 
Z^mI^J^ the sheep were divided into four groups of eight animals each, the division 
35 M^iT^T.t ' faa^l egg count to ensure that the groups had a similar mean 

elS^in^?«^«!^,*°''2 ^''^l'" fnd treated, on the basis of their weight, with sufflcient test 35 
compOTftion to ensure e dose rate of 6.0 mg per kg of animaf body weight of L-tatrBmisole 
base. The four groups were treated as follows: 

Group 1 — Control (no treatment) 

Group 2 — L-tetramisole dihydrogen phosphate (6.0% w/v base) 
40 Group 3— Composition A, (Example 4) 40 
Group 4r-Compo8ition A, (Biemple 4) which had been stored for 6 months at a temperature of 

approximately 4 C. 

The compositions were administered by subcutaneous injection into the neck. The animals 
were slaughtered 4 to 5 days after treatment and the paraistes In the abomasum, small 
40 intestme, large mtestmo and lungs were counted. 45 

n««^!!^!Lf"**i^! mean parasite counts for each Group are presented in Table 8 in which the 
parasites are coded as follows: 

H — Haemonchus 
50 0 — Ostertagia 

TA — Trichostrongyius axai 
I — Immature parasites 
TR — Trichostrongyius spp 
N — Nematodirus spp 

55 C — Cooperia oncophora ce 
CH — Chabartia 

OE — Oesphogostomum venutosum 
0 — ^/c0^oc8u/i/s(lungworm) 
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TABLE 8a 

Parasite Count— Abomaaum 



Parasite 



Group 



Count 



TA 



Group 1 

10 

Group 2 
1 5 Group 3 
Group 4 



20 



Total 
Mean 

% Efficiency 

Total 

Mean 

% Efficiency 

Total 

Mean 

% Efficiency 

Total 

Mean 

% Efficiency 



1260 
157 

0 
0 

100 
0 
0 

100 
0 
0 

100 



26070 
3260 

390 
98 
97.1 

750 
94 
97.2 

800 

100 
97.0 



16100 


9500 


2012 


1187 






170 


1100 


21 


137 


99.9 


88.5 


360 


950 


45 


119 


97.8 


90.0 


330 


300 


41 


37 


98.0 


96.9 



10 



15 



20 



Table 8b 

25 ParasHe CountSmail Intestine 



Parasite 



30 



Group Count 



TR 



35 



Group 1 



Group 2 



Group 3 
40 Group 4 



Total 
Mean 

% Efficiency 

Total 

Mean 

% Efficiency 

Total 

Mean 

% Efficiency 

Total 

Mean 

% Efficiency 



31600 


10360 


3950 


1295 


30 


0 


4 


0 


99.9 


100 


30 


110 


4 


14 


99.9 


99.9 


40 


40 


5 


5 


99.9 


99.6 



19960 
2495 

0 
0 

100 
0 
0 

100 
0 
0 

100 



25 



30 



35 



40 
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TABLBSc 

Parasho Count—Large intestine and Lung 



Parasite- 
Large Intestine 



Parasite 
Lung 



Group Count 



CH 



10 Group 1 



Group 2 



15 



20 



Group 3 



Group 4 



Total 
Mean 

% Efficisncy 

Total 

Mean 

% Efficiency 

Total 

Mean 

% Efficiency 

Total 

Mean 

% Efficiency 



0 
0 

0 
0 

0 
0 

0 
0 



1364 
170 

1 

0.12 
99.9 
6 

0.75 
99.6 
2 

0.26 
99.9 



70 
9 

2 

0.26 
97.3 

0 

0 
100 

0 

0 
100 



Example 8 

25 Bcmpla demomrtrata, the antlflenlc efficacy of tha coa,po,«o„a of th. invention in 
subcutaneous injection with comoMhion a f^! «*?y 0 »9ain on day 28 by 



10 



15 



20 



25 



30 



35 



40 



TABLE 9 



Antitoxin Titre (units/ml) 



45 Group PK 



1 
2 
3 

50 4 



1.0 
4-5.3 
8-10 
10-13 



MO 


BD 


2.0 


10-13 


<0.67 


6-8 


1-2 


20-26.7 


2-4 


26-32 



TET 



10 

8-10 
20-26.7 
53-64 



CLAIMS 

55 anLlsX'frSmK^^^ therapeutically acceptable to warm blooded 

salt and a vac^dne. comprising a tetramisole salt or a laevorotatory tetramisofe 

I: A aMoM"S lo ! o?c2 ?r 

vaccine. ccoraing to claim 1 or claim 2 wtierein said vaccine is a Clostridial 

Clostridium tetani ClostriTuXj^SA ^wSJ^*" »«*^« type D. Cto«ny«i«, 
tion of one or more of said antigens '^'"^'^'^ Clostrtdium novy/typo B or a combina- 

5. A composition according to any one of claim. 1 to 4 inclusive wherein .aid tt«misol. 



60 



65 



40 



45 



50 



65 



60 



66 



10 

. GB 2 030 043 A 10 

a"n5 ;;?sX?rs ^--^ 

IbbLo^;?oJ ^etJ^bo'ir"''"' """" ' ^ Mrochlorlde salt of 

' Jvoro^'XZ^^ ' ''»'y-«'9»« phosphate salt of S 

10 com poir,rr„t: ^^^."'iKi^oTo"' ' ' "^""^ p" «" 

of l^m J tn^^^nSr^^ ? P" '".the range ^° 

whwi piS^»m?;iri£ warm-blooded animals 

J SIS^ SSS to h"!'" v«"n-bSd animals are sheep. '° 

1 /. A process according to claim 1 5 wherein said warm-blooded animals are cawla 

eJJ 4 toS'r'Jb1S;S".2rr """^ «.".3SnSt^riegn«« 

edlinistt?d"^1„Kn"e?u?^^^^^ 35 

4ribeJK,":;;:'^2;«S7^":^^^^^^^ 



